Facilitatory effects of substance P on the susceptibility to long-term potentiation in the visual cortex of adult rats.
We studied whether substance P (SP) facilitates induction of long-term potentiation (LTP) in adult rat visual cortex slices, using intracellular recordings of postsynaptic potentials (PSPs) elicited by white matter stimulation. Tetanic stimulation in normal medium induces no change of the PSP amplitude. In SP-containing medium, by contrast, tetanization potentiated the PSP amplitude in 5 over 7 cells examined. Although the other 2 cells underwent no change, the overall effect of SP was an increase in the probability of LTP induction. This effect of SP was canceled out by bath-application of the non-peptide antagonist CP96,345 (n = 7) or intracellular application of guanosine 5'-beta-thio-diphosphate (GDP beta S; n = 7). These results suggest that SP increased LTP susceptibility of neurons in the adult rat visual cortex through SP receptor-mediated mechanisms.